Factors modifying contraction-relaxation cycle in vascular smooth muscles.
Contraction-relaxation cycles in vascular smooth muscles are largely dependent on the regulation of free Ca2+ in the myoplasm, as is the case in skeletal and cardiac muscles. In this article we describe the varieties of contraction-relaxation cycles of vascular smooth muscles determined at cellular and subcellular levels. To discuss the excitation-contraction and pharmacomechanical coupling mechanisms in vascular tissues, passive and active membrane properties and ionic movements measured by various procedures are briefly introduced. In vascular smooth muscles the sources of Ca2+ contributing to the activation of contractile proteins are extra- and intracellular. Influxes of Ca2+ across the membrane are enhanced by the calcium spike and electrical and chemical depolarizations or activations of autonomic receptors.l However, the Ca2+ influx during the generation of action potential does not directly increase the free Ca2+ in the cell; rather, this ion is sequestered in the storage site and activates the calcium-induced calcium-release mechanism in the storage sites with a subsequent increase in the levels of free Ca2+. In some vascular tissues depolarizations induced by activations of autonomic receptors are not a prerequisite for generation of the contraction, as these mechanical responses appear with hyperpolarization of the membrane or without a change in the membrane potential. Possible functional links between the myoplasmic membrane where the receptors are distributed and the Ca2+ storage and releasing sites (mainly sarcoplasmic reticulum) in the cell are discussed. In addition, small arteries possess possibly more than three subtypes of alpha-adrenoceptors, including the presynaptic alpha 2-adrenoceptor. The roles of sarcoplasmic reticulum and the calcium receptor of contractile proteins (calmodulin or leiotonin C) from the chemically skinned muscles of vascular tissues were compared with those of intact muscles. The relaxation of vascular tissues as induced by activations of beta-adrenoceptors, nitrites, and other chemicals is also briefly introduced.